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(57) Abstract 

A method of evaluating a 
tuneable laser (15) and detemnn- 
Tg suitable laser operauonpointe 
wherein said laser includes wo or 
Zk tuneable sections. 
injected cuirents can be varied 
3 'which sections at least one 
is a reflector section and one 's 
a phase section. The mention 
is characterised by leading part 
o, the light emitted by (to ta» 
(IS) to an anangenwt wmch in- 
cludes a Fabry-Perot filter (32) 
and a first detector (33) »4 • 
second detector (34), said detec- 
m being adapted to measure *, 
power of the laser and to delrve 
rconesponding detector signal 
(11 U); arranging the detectors 
ielative to the Fabry-Perot ti er 
so that the detector signals (II, 
12) will contain information relat- 
ing at least to the wavelength of 
the detected light; sweeping the 
cuirents through the tuning sec- 
tiens (17,18. 19, such f to ^ 



^AOTRISING A TUNEABLE LASER 




^frren^through the tuning sec- mdnrlna said sweep, wherein the reflector 

SSm W W) such as to pass . ratiobeW een the twodetector signals <?'-^"™ g j£ t0 its start value; and stonng 
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— «.tot>ih A TUNEABLE LASER 
A METHOD OF CHARACTERISING A I™ 

1a res to a method of enabling a 
The present invention relates to 
tuneable laser to be characterised *«MY 

Ved for evaluating and selecting lasers 
The method can be applied for e d opera tion 

wit h respect to emitted wavelength -nd to 
points systematically- 

have a number of different 
feeble semiconductor lasers ^1, three 

sections through which *~ - «~ ^ 

or f our such sectxons. The " adjuating th e current 

of th e lasers can be contro ed y ^ ^ 

inje cted into the various ^ at . ^stance 

- 1-r shall be in an ^ ^ ^ so . called rood e 
from a combination of the * r stafale and 6id e mode 

jumps ta*e place and where lasering 
suppression is high. 

30 it- is 

■ f ^communications applications it 
20 in the case of . s ^ t o retain its wavelength to 

necessary that the laser is abl q£ 
a very high degree of accuracy and^over ^ ^ ^ 

time, after having set . g 0-1 

, CV pical accuracy in cms 
temperature, a «-»*' years. 

and , typical time period is 2" Y 
nanometer and a tyyx 

is necessary to 

drive currents. This 
after its manufacture- 
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' , a laser is normally effected by 
Mapping of the £ 1 meaguring instr uments and 

— 9 T Live currents SVS— UV. Such 

then varying J* optical spect rum 

instruments are normally P 3Uppre ssion, 
^alysers for measuring, -^^^ la8er measuring 
Md line width measurxng devx . ag 

nahles aU of these parameters to be 
nrocess enables axx 

a function of all different drive currents. 

• that lasers exhibit an hysteresis. As a result 
0ne problem rs that lase ^ ^ output 

of these hystereses, the ^ ^ respect of . 

sisals in the form of power ^ ^ ^ given 

given drive current set-up. • • ^ ^ 

operation point, depends on the^p ^ ^ ^ ^ 

laS er has passed with respect o ^ ^ 

ourrents in order to ar - ^ ^ ^ ^ not 

Thus . thls means tha^ 9 ^ ^ 

unequivocally give the expecte 

laser, the wavelength of the 
In the case of a tuneab le lase ^ ^ ^ 

emitted light is determined mai^ ^ ^ 

across said section. 

, aer all of the possible control 
When ^^J^ 'tuning sections, or a subset of 
combinations •» ori ^ During the charactering 

SeCti ° nS ' ar ;j Xbt is studied with respect to 
pr ocess. the ^ and controlling the ga.n 

wavelength and sidemode supp 
section with regard to power adjustment. 
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• vo o control coTtibinat ions , 

The enormous number of possi bl con« ^ 
typically tens of MUions of which fewer 

, h.* makes total mapping of the 

8ball be. selected -k- ^ 

impossible in view of the large amoun 

solves this problem and provides a 

not result in correct wavelengths. 

i ™iates to a method of evaluating 
The present invention also relates ^ 
a tuneable laser and determining suit abl 1- * 
points for a laser that include^ «J« ^ ^ 

v. „v, -ir.-i<»cted current can £>e van 
sections in which injected c g 
h, a reflector section and one is 

S ection, wherein „ an arrang ement that 

of the light emitted by the laser ^ ^ 

Eludes a Pabry-Perot « * ^ ^ 

— r ™^rr-^— — si9nai; 

tbe detectors ^^^^^ 
8UC h that the data detected light; sweeping 

at least to the wavelength of 

the currents through the tuning ^ ratio 

through different current combing - 

— - - ^Trr LiLe in one 
the reflector current in the i ^ ^ 
action and then in the oppoa- ^ ^ ^ 
ata rt value,- and storing - -t^ ^ _ ^ 
tuning currents when the rat.o ^ ^ ^ 
lies within a predetermined rang ^^th. 

Ugh t emitted lies «^ £J*J said ratio lies within 
given by the Fabry-Perot filter 
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for a given reflector current xn 
said predetermined range for a gx 
bo* sweep directions of said current. 

^ descr ibed in more detail with 
The invention will now be descr ^ ^ 

reference to e*emp Ufving ~ 

reference to tbe accompanyxng draw-g ^ ^ ^ ^ 

. figure 1 is a perspective, partially 

laser; . , view of a tuneable Grating Coupled 

. Figure 2 is a sectxonal vxew of 
10 sampled Reflector (GCSR) laser; ^ 
. Figure 3 is a sectxonal vxew 

la9er; hematic block diagram illustrating an 

- «*~ 4 13 3 n acc ordance with the invention, 

arrangement which is used xn accor 

15 . a tjbR laser which includes three 

Shown in Figure 1 xs gection 2 and a 

sections, namely a Bragg reflect 

conductors 4, 5, 6. 

o£ a tuneable Grating Coupled 

Figure ■ is a sectional vrew ^ ^ ^ ^ 

Sampled Reflector (GCSR) & 8ection a 

sections, i.e. a Bragg reflect , s 

j , aain section 10. Eacn 

coupler 9 and a gam respec tive sections, 
controlled by injecting current xnto resp 

. of a sampled Grating DBR laser 
Figure 3 is a sectional vxew of » P rf ^ 
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WO00/S4380 ' although other types of 

Theae three laser types are co-mnon, 

lasers exist. 

u>m> »« """"" ™ „ Fla u« 2 . « ~ u M 

lU «,t»t«i by -V °< 

.,„«. to . rf — 1 "" M 

O. P re.«»t «»" lt ,„ op «„ t ion 

„«. — - — w . « — - 

point- *» T,„.„ t c „ be v«i- « • 

^r^*" 21 

10 numeral ^rent generators for inj 

num eral 16 iaentxfxes «*T 9 phaae secti on and the 
^ent into the reflector section t ^ ^ 

coup ler section ^ ^ power of the laser 

^"^"ts sain section hy *eans of a -~ 

« iS C ° ntrOUe t 20 vi a a conductor ». 
regulating circuit 20, via 

.He front -mirror to a light 
The laser emits light via . le ns pacK 22- 

conductor 23. for instance light ^ ^ ^ ^ or 
Thi s light conductor leads the g ^ ^ ^ ^ 
div ider 26 which switches par ^ ^ in 

conductor 24. The remainder of the 
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« The light splitter 26 switches, e.g., 
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33 i8 provided downstream of the 1— 31. 
A firBt detector 33 x pr rf the Fabry - 

^ • — d deteCt ° r ^ P 33 34 function to measure the 
Pe rot filter. The detect ore 3 ; dete =tor 
poW er of the H 9 ht and to de ^ 

signal to an A/D converter 37, 

36. 

3, the power relating circuit 20 and the 
The A/D converter 37 the P ^ ^ ^ microprocesS or 

current generators « « microproce ssor is adapted to 

39 via a data bus 38. reg ulatxng 

— - — : rnr ~ ~- » - 

circuit in a desxred and ^ power 

a/D converter ^ ' 
the signals from the A/D 
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According to the invention, part of the forwardly emitted 
light is thus conducted to the first detector 31 and also to 
the second detector 34, via the Fabry- Perot filter 32. 

According to the invention, the currents are swept through 
the tuning sections 18, 19, 21 such as to pass through 
different current combinations. The ratio between the two 
detector signals II and 12 is measured during said sweeps. 

When sweeping the currents through the tuning sections, the 
reflector current is the inner sweep variable. It is meant by 
this that the reflector current is Bwept for different 
combinations of other tuning currents while holding said 
currents constant. The reflector current is swept first in 
one direction and then in the opposite direction, back to its 
start value. For instance, the reflector current is swept 
from a zero value and up to its maximum value and then down 
to zero again. 

By current control in the present document is meant that the 
current through the sections is controlled by current 
generators or, alternatively, by controlling the voltage 
across the sections. 

In the case of the Figure 4 embodiment, the first detector, 
the second detector and the Fabry-Peror filter are placed in 
the proximity of the front mirror of the laser. 
Alternatively, the components may equally as well be placed 
in the proximity of the rear mirror of the laser, in which 
case light emitted from the rear mirror of said laser is used 
to determine the wavelength. 
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«A the first and the second detector 
The Fabry-Perot filter and the 

may be arranged restive to one another ^ ^ ^ ^ 
t0 that shown in Figure 4. ^ ^ ^ be 

wavelengths. The first « ^ Fabry -Perot 

arranged to measure light Fabry . Pe rot filter, 

fil ter and/or light reflected towards the Fahry 
such as to detect wavelengths. 

i. effect exhibited by lasers causes the power 
The hysteresis effect „^ tain reflector currents, 

output of the laser in respect^ ^ to 
wi th otherwise consent ~~ ^ ^ ^ ^ 
the reflector current havi g ^ sai<J 

vi rtue of the reflector ^ ^ ^ wavele ngth 

value or having decreased from a high ^ 
is also influenced by the hysteres. ^ ^f hysteresis with 
points as those which lie ^ * ^ „ Qther 

respect to the reflector current, hyster esis, 
tuning currents for those sections that e*> ^ 
are non-preferred operation points for a laser 

■ la sers shall be adapted to operate at certain 
Communication lasers sna x d d in a a o-called channel 

gi ven wavelengths that are inc e ^ ^ ^ ^ ^ 

pl ane, where — , ~ ^ Fabry . Pe rot 

wavelength. According certain give n transmission for 

25 filter 32 is adapted to have a certain g 

each wavelength included in the channel plane. 

v, sector signals Il/M from the 

Lector. 32. » "« « tM " P me oI . o< 
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„f the reflector current, tne 
both sweep directxons of • acC ordance 

cognation for the tuning currents x. 

with the invention. 

is g iven by tb. permitted channel width * the 
This range is given 

channel plane. 

.... «», — « rr;cr.;-. 
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it i3 preferred that one or more other 

In certain cases, t ^ hygteresie 

tun eable currents to sec _ ^ gQ ag 

effect, excluding the refle cont etaplated 

Mother or not hysteresxs occurs 
determine whether ol 

operation point. 

referred embodiment, the signal 12 is 

According to one preferre regu latxng 

del ivered fro. the first detector ^ ^ ^ 

cirC uit 20. The regulatxng cxrcu t ^ ^ 

• j n oao-r will emit lignt *u 

la3 er so that said laser wx ^ ^ ^ „ 

Thi6 enables the ratxo 

determining possible operation poxnts. 

.ferred embodiment of the invention, a 
According to another preferr ^ ^ 

stored diode is placed on the 

to that side on ^--XZ to measure the light 
plaC ed, said monxtor dxode b g ^ ^ ^ an 

amplifier 4! to an A/D conver . ^ embod iment, one 

delivered to the microprocessor 3 • ^ ^ ^ 
or more of the tuneable currents xs 
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the ratio between the power of the rearwardly emitted light 
and the power of the forwardly emitted light, thereby 
enabling an optimum operation point for a channel to be 
selected from said possible operation points. 

The monitor diode 4 0 is placed adjacent the rear mirror of 
the laser in the Figure 4 embodiment. 

It is highly preferred with a number of the possible 
operation points taken out to measure the wavelength emitted 
by the laser until an operation point has been obtained with 
each desired wavelength, wherewith the control combination 
for each operation point is stored. Thus, one control 
combination for each channel in the channel plane will be 
stored in the memory of the microprocessor. 

It will be evident from the aforegoing that the use of a 
Fabry-Perot filter enables all those control combinations 
that do not fulfil the criterion that the ratio between the 
currents 11/12 shall lie within a certain given range to be 
sorted out. Moreover, it is sufficient for communications 
purposes to identify one control combination for each 
wavelength in the channel plane that lies in a region in 
which the laser exhibits no hysteresis. 

The present invention thus solves the problem mentioned in 
the introduction. 

Although different embodiments have been described, and 
therewith in respect of a GCSR laser, it will be obvious that 
the structural design of the described arrangement can be 
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varied while achieving the same result. The invention can 
also be applied to lasers of a type other than GCSR lasers. 

It will therefore be understood that the present invention is 
not restricted to the af oredescribed and illustrated 
exemplifying embodiments thereof and that variations can be 
made within the scope of the following Claims. 
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CLAIMS 

. tuneable laser (15) and 

lm A method of evaluate a tuneable 

, . •L-i _ laser operation points, wherein 
d etennining suxtable laser^ P ^ ^ 

laS er — e 2 ed( of which sections a, least 

inject e d currents can be 

characterised by ^ include3 . F abry-Perot 

laa er (IS) to an arrangement «b 

fi lter (32) and a first detector (33 and ^ 

the laser and to deliver Fabr y-Perot 
I2) ; arranging the detectors relive 

fllteE so tbat tbe Z " ^ 

formation relate at leas ^ ^ 

d etected — -jra: to pass tbro.b — 

. sections (IV, 18, between the two 

current cognations; measure ^ " ^ the 

al5 t Ti 12) during said sweep, 
de tector signals (IX. ^ „ hich x . 

, reflector current (17) xs back 

swe pt in one — - ^ c ^ imtio n for 

to its start value; and -rig ^ 

aaid tuning currents w en tbe ^ 

r-n T2) lies within a preucu 
signals (II. - LiC - number of 

^ Tirtht lies within one of a 
5 that the emitted light said 

Kv t- he Fabry-Perot filter 
wavelengths given by the Fa ry & 

>Mn said predetermined range 
ratio lies within said p re f lector 

wm-h sweep directions ot saiu 
reflector current m both sweep 
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„• ro Claim 1. characterised in that 
2 . A metnod accordxng to Claxm , transmi9 sion 
the FabrY -Perot filter (32) erfubxts a certa 
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„ , in a channel plane which 
for each wavelength included transmi88io n that 

cont aln S desired wavelength* and e*h ^ 
ceviates therefrom with respect to 

j or 2 characterised by 

3 . A method according to Clal * ' at the front 

de livering the signal — - e *~ ^ ^ ^ 
mir ror of the laser to a power r g ^ ^ . 

is adapted to control the laser (15) 

constant power from the front mirror. 

, . i 2 or 3. characterised by 

4 A method according to Claim . ia£jer 

causing a monitor diode C> ^ ^ rst C» - * 
(15) opposite to that side on -u*J^ ^ ^ ^ 
8 econd (33) detectors are place ^ ^ tuning 

by th e laser, and ad^stin - ^ ^ ^ ^ ^ 
currents so as to minimize the ^ ^ 

rearwardly emitted light and the P ^ ^ 

emitted light, therewith optimising 



30 the laser (15) 

20 



30 



. . 2 3 °r 4, characterised 

5 . a method according to Claim ^ ^ 

by sweeping one or more oth ^ reflector 

th at exhibit an hysteresis .« _ hyaterea is occurs 
current, so as to determine whether 
in a contemplated operation point. 

6- * - th ° d aCCOrdin9 1 length transmitted by the 

la ser (15) in a number of the P f<jr each 

out until one operation point corobina tion for 

de sired wavelength, and storing the 
each operation point. 
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